Abstract.A new saliency detection algorithm based on image segmentation and color histogram is proposed. The saliency values of partitions are decided by the spatial location and color difference which is measured by the difference of same color pixel number between the regions. In order to enhance salient areas and inhibit background noise a selective enhancement suppression method is used. Through the comparison of using the enhanced suppression method and not using by experiments, a better saliency map can be obtained by using this method. An image retrieval algorithm based on image saliency detection is proposed, which extracts salient areas from saliency map and divides them into blocks. Then the features of the images to search are composed of average saliency value and spatial location of each block. Finally the method is applied to guide system, which can quickly and accurately retrieve tourism information.
Introduction
More and more people like tourism nowadays, tourists carrying hand-held photography equipment can conveniently capture images. Obtain the corresponding spots information using these images will be a convenient guide mode, and the use of image retrieval technology can achieve this purpose. Image search method based on content is the focus of current research, the latest research tend to integrate multi features. One is to compute the similarity of each feature and then compute the weighted sum [1, 2, 3] , so allocation of weights is of strong subjectivity, another is to combine several features to calculate similarity, namely constructing hybrid feature [4, 5, 6, 7, 8] . Literature [9] proposed a method to structure hybrid features using shape and color based on multiple integral, and derived a group of features invariant to affine transformation of shape and diagonal shift transformation of color. Literature [10] proposed a new image segmentation method which segmented image into regions having same visual consistency and extracted features of these regions for image retrieval, and this method obtained good effect when experiment on images including objects of similar color and similar size, but the result is poor when experiment on images including objects of different colors and similar shape. A new image retrieval method based on image saliency detection is proposed in this paper and applied to the guide system. Saliency detection as an important means to acquire the main contents of image has been widely used in many aspects, such as image cropping [11] , image and video compression [12] , image retrieval [2, 3, 4, 5, 6] , medical diagnosis, picking robot etc. Although the latest research results of saliency detection method have been obtained some deficiencies still exists. Literature [ 13] proposed a saliency detection method which divided images into 8 * 8 blocks firstly, next computed Local feature and Regional feature of each block in multiple scales, and then combined with the salient object edge to obtain the saliency map. To some extent, this method improves hollow effect that the local feature brought in, but distinction between salient object and the surrounding background is not obvious. Literature [14] constructed sparse color histogram based on image segmentation, and then calculated saliency value of each region. This method does not bring in the hollow effect but need to construct sparse histogram, and in the calculation of color distance between regions is very complex, so it costs longer processing time.
To meet the requirements of efficiency and effectiveness, a new saliency detection method is proposed in this paper. First, use the difference between the pixel numbers of same color in different regions as the color dissimilarity of them, coordinated with the spatial feature to extract saliency value. Then enhance salient regions and inhibit background noise selectively to solve the problem that all pixels in the same region with same saliency value. Finally apply the saliency detection method to guide system to retrieve images.
Saliency detection based on image segmentation
This paper uses graph-based approach for image segmentation [15] , and in order to reduce the cost of calculation quantify each component of each region for 12 values in RGB space, so the total number of colors is reduced to 1728 [7] . In order to describe the saliency degree of the whole image use the difference between the pixel numbers of same color in different regions as the color dissimilarity of them. Then establish the color histogram of each region, the color distance between 
c m n D r r , between them. The reason why we do this is that the number difference of pixel with different color may be same, multiplied by the sequence number of this color can distinguish each color's contribution to the total color dissimilarity between regions. And because the bigger the spatial distance is, the smaller the effect on each other is. Therefore, the saliency degree of each region in the image is defined as follows, 
Considering the tourists often make the target placed in the centre of image when take photos, we added the weight δ is set to10 to enhance the effect of spatial distance. Experiment on the MSRA Salient Object Database which contains all kinds of 5000 images with this method can both obtain good saliency map whether the foreground and background contrast is obvious or less obvious. The results are shown in Fig. 1 . Fig. 1 the original image and the saliency map extracted by this method
Selective enhancement and inhibition
Because this algorithm based on image segmentation, the same region was given the same saliency value, lacking in detail display. Selective enhancement and inhibition in this paper makes the improvement that the internal details of region become more detailed while the background becomes suppressed. The saliency value of point ( , )
x y defined as follows,
( )
max( , , )
is the saliency value of region k r , ( , )
x y G is the maximum of RGB component at the point of ( , ) x y .
Comparisons of saliency maps
Experiments were conducted on MSRA database and saliency maps extracted by several typical methods and this method were compared as shown in Fig. 2 .
The images in Fig.2 from left to right are respective the original image, the saliency maps extracted by Itti [16] , Ma and Zhang [17] , Harel et al. [18] , Hou and Zhang [19] , Achanta et al. [20] , this method and the improved method with selective enhancement and inhibition. Only a small amount of salient pixels are obtained by the IT method, MZ and SR methods only have a good description of the profile, GB could bring fuzzy effect, AC could not distinguish salient region and background obviously. While this method can better highlight the salient region, especially the improved method can generate saliency map with internal details more detailed and the background noise further suppressed.
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Image retrieval based on salient region
Image search based on salient region is a kind of content-based image retrieval, can eliminate the background interference. The saliency maps used for retrieval are generated with the method proposed in this paper, and steps for image retrieval are as follows,
(1) Extract the salient region from saliency map, and divide it into 10×10 blocks. The selection of the number blocks is in order to achieve the balance between the efficiency and the accuracy.
(2) The average saliency and spatial location of each block are stored as the feature information used for retrieval.
(3) Calculate the feature information of image to-retrieve when go to search images and compare with the feature information of each image in the image library. The comparison strategy is that calculate the saliency differences between corresponding blocks in both images combined with spatial weights to obtain the whole dissimilarity between the two images.
(4) Results are sorted according to the whole dissimilarity of images, and the less it is the more similar to to-retrieve image.
Read the saliency value of pixels from the upper boundary of the saliency map line by line, if the saliency value of all pixels in this line less than a threshold s T , then continue to traverse the next line until saliency value of pixel greater than the threshold is found and remark this line as the upper boundary of regions. The other three boundaries of salient region can be gotten by the same way. , , , , u u u u … can retain salient object in proportion. When retrieve images, process images to-retrieve with the method above to obtain the feature information used for retrieval. The dissimilarity between the two images is calculated as follows, 
Applied in guide system
Development of this project is dedicated to the ancient city of Taierzhuang tour guide system, the guide function of the system are designed as follows: automatic receiving and playing self-help tour guide, automatic recognition of scenic spots, automatic directing way by voice, tourists real-time location tracking, tourist statistics, the crowd guidance. The recognition of scenic spots is the premise of self-help guide function, so this paper takes it as the research object. The tourists usually place the scenery in the center of image when take photos, which is in favor of obtaining the interested object through the saliency map. Saliency detection is applied to guide system in this paper, and tourists use the photo they taken to retrieve in the image feature database, so as to confirm the names of scenic spots and obtain information feedback to realize the functions of tour guide. In this way tourists can obtain self-help guide function at the time of taking photos, which brings great convenience for tourists.
This paper chose scenic spots of Taierzhuang city for matching experiment, select scenic spots in the ancient city to build image database. Taking into account the tourists taking photos differ from man to man, so the take photos at different angles, different distance in order to improve the matching accuracy. Then extract the feature information of scenic spots to establish a retrieval feature library. This image retrieval method is applied to the tour guide system for scenic spots recognition, and the corresponding images can be ranked first, which prove that this method used for self-help guides and scenic spot introduction has very good prospect.
Conclusion
A new saliency detection method is proposed in this paper first. Use a graph-based method for image segmentation, establish color histogram for each region and use pixel number difference of same color as measurement to calculate the saliency of region. Because graph-based method for image segmentation will lead in a result that one region has one saliency, a selective enhancement and suppression method is adopted to make the saliency map better. Compared with other saliency detection method, the effect of the improved method is very good. Then an image retrieval method based on salient map is proposed. Extract the salient region, divide the salient region into 10 × 10 blocks, and use average saliency and position of each block as retrieval feature. Through experiments prove that this kind of image retrieval method has a good effect when applied to guide system, the effect is very good. Since the rotation angle in image guide system is very small in general, the image retrieval without considering the rotation factors. The next step is to study the rotational invariants and mixed invariants in image retrieval, and apply the saliency detection method in image compression, pedestrian detection and other aspects.
